Introduction
Data arriving into a network of processors are commonly modelled as a Poisson process. The processors in the network are themselves modelled variously according to their service discipline. One of the remarkable discoveries in queueing theory, originating with work of Burke [2] , is that for a large class of models of processors, called quasireversible, the output flows of the network are also Poisson in equilibrium [4], [5] , [6] , [9] , [ 10] . This supports the popularity of quasi-reversible nodes as models for processors and facilitates analysis of networks of quasi-reversible nodes.
In a parallel processing system, where portions of a job are worked on by different processors, a given processor may require inputs from more than one data stream before beginning processing. Alternately, to manufacture a commodity it may be necessary to have available different types of raw materials. We call a node modelling such a situation a manufacturing node. In this paper we investigate the possibility of coming up with a reasonable model of a manufacturing node with an equilibrium situation where Poisson inputs yield a Poisson output. The availability of such a model would greatly extend the range of data processing situations which can be modelled by quasi-reversible nodes.
The M/MIIIS queue is one of the simplest models for a service facility with finite waiting room. Customers arrive in a Poisson stream of rate A and require independent service times exponentially distributed with rate u. Any customers arriving when the queue size is S are rejected. It is known that the output of the vMM/1l/S queue is not Poisson in equilibrium. In Section 3 we consider the following model for a manufacturing node with two inputs and finite waiting room: customers of types A and B arrive according to independent Poisson streams of rate A. Service at exponential rate u can take place only if there is at least one of both A and B present. The output is the combined commodity AB. If an arrival of type A finds N4 customers of type 4 in queue on arrival, it is rejected. NB is defined similarly. We call this the model with finite buffers. We prove that the output in equilibrium of this manufacturing node is not Poisson.
If ((a,b),(a -, b -1) ) =4l{a >O}l{b >0}.
In this section we prove that the process admits a stationary distribution when 2A < p. To do this we consider the imbedded discrete-time Markov chain (x,), which has the same state space X, and has transition matrix r with Q(i,J) In either case, since q < A, the above implies that X,(0, 0) cannot be constant. This contradiction establishes that the output flow of the manufacturing system cannot be Poisson in equilibrium.
Concluding remarks
In the preceding we have considered several attempts at defining a manufacturing node which admits a stationary situation yielding a Poisson output for Poisson inputs. Our results are negative, in that several natural definitions are shown to not possess the
